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IMAGE DISPLAY DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

The present application is a continuation of U.S. applica 
tion Ser. No. 12/787,061 filed on May 25, 2010, which claims 
priority from Japanese Patent Application No. 2009-126537 
filed on May 26, 2009, the content of which are hereby 
entirely incorporated by reference into this application. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an image display de Vice 

provided with a function of adjusting image quality. 
2. Description of the Related Art 
Conventionally, an image display device which is connect 

able to an external device Such as a digital video camera and 
displays image information (information on a moving image 
or on a still image) transmitted from the external device is 
widely used. 

The image display device as described above may also be 
additionally provided with a function of executing image 
quality adjustment processing, Such as, a function of execut 
ing noise reduction processing for reducing noise in animage, 
or a function of executing processing of adjusting a white 
balance or a color temperature. Those functions thus provided 
may be useful for allowing a user to view a better image. 
As described above, the noise reduction processing may be 

effective at reducing noise in an image. However, in the noise 
reduction processing, an original image is subjected to certain 
processing, and hence faithful reproduction of the original 
image may become difficult if the image is excessively Sub 
jected to the noise reduction processing. Accordingly, it is 
desirable that the switching of ON/OFF of the noise reduction 
processing, or a degree of correction (noise reduction 
amount) in the processing be determined based on an amount 
of noise in the image. 

Further, a desirable state (for example, a state that brings no 
feeling of Strangeness to a viewer) of a white balance or a 
color temperature may vary depending on a light source used 
for taking the image and a type of a light source used in a 
viewing environment of the image. Accordingly, in the pro 
cessing of adjusting the white balance or the color tempera 
ture, it is desirable that a target value (how the adjustment is 
to be made) be appropriately set depending on the type of the 
light source (imaging light Source) used for taking the image 
and the type of the light Source (viewing light source) used in 
the viewing environment of the image. 

It should be noted that the user may find it inconvenient if 
the user is required to set details of the image quality adjust 
ment processing (such as the switching of ON/OFF and the 
setting of a target value) as described above. Accordingly, 
those settings may desirably be made automatically in the 
image display device. 

SUMMARY OF THE INVENTION 

According to the present invention, there is provided an 
image display device for displaying acquired image informa 
tion including: an information acquisition section for acquir 
ing image information and information associated with the 
image information by communication from an external 
device; an adjustment section for executing image quality 
adjustment processing in relation to display of the image 
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2 
information; and a setting section for setting details of the 
image quality adjustment processing, based on the informa 
tion. 

DESCRIPTION OF THE DRAWINGS 

Features of the present invention may become more appar 
ent from the following description of the preferred embodi 
ment is with reference to the accompanying drawings illus 
trating the following matters. 

In the accompanying drawings: 
FIG. 1 is a configuration diagram of an image display 

device according to an embodiment of the present invention; 
FIG. 2 is an explanatory diagram illustrating a menu screen 

which relates to adjustment detail setting processing: 
FIG. 3 is a flow chart illustrating the adjustment detail 

Setting processing: 
FIG. 4 is an explanatory diagram for illustrating exchange 

able image file format (Exif) information; 
FIG. 5 is an explanatory diagram for illustrating noise 

reduction processing; and 
FIG. 6 is an explanatory diagram for illustrating color 

temperature adjustment processing. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

An embodiment of the present invention is described 
below, by taking, as an example, an image display device for 
displaying an image based on an image signal input thereto. 
A detailed configuration of an image display device 1 is 

described with reference to FIG.1. As illustrated in FIG. 1, 
the image display device 1 includes a digital tuner 11, a digital 
signal demodulation circuit 12, a motion picture experts 
group (MPEG)-2 decoder 13, an analog tuner 21, a composite 
video baseband (CUBS)/S signal reception section 22, a 
selector Switch 23, an analog-to-digital (AD) converter 24, a 
color decoder 25, an analog component signal input section 
31, an AD converter 32, a high-definition multimedia inter 
face (HDMI) terminal 41, an HDMI signal reception section 
42, a digital selector 51, a noise reduction section 52, an 
interlace/progressive (IP) converter 53, a scaler 54, a sharp 
ness processing section 55, an image quality adjustment sec 
tion 56, a gamma correction section 57, a matrix section 58, a 
white balance adjustment section 59, a panel 60, a histogram 
measurement section 61, a central processing unit (CPU) 62. 
a user interface 63, and a red, green, blue (RGB) sensor 64. 
The digital tuner 11 receives an input of image signals of 

terrestrial digital broadcasting, broadcast satellite (BS) digi 
tal broadcasting, or communication satellite (CS) digital 
broadcasting, which are received by an antenna disposed in a 
preceding stage. Then, a signal of a predetermined channel is 
selected from the image signals thus input, and the selected 
signal is output to a Subsequent stage. It should be noted that 
the image signals have been Subjected to compression pro 
cessing by MPEG-2 and to predetermined modulation pro 
cessing. 
The digital signal demodulation circuit 12 Subjects the 

image signal (modulated signal) transmitted from the digital 
tuner 11 side, to demodulation processing. Further, the 
MPEG-2 decoder 13 decompresses the MPEG-2 compressed 
image signal transmitted from the digital signal demodulation 
circuit 12. 
The analog tuner 21 receives an input of image signals of 

terrestrial analog broadcasting received by the antenna dis 
posed in the preceding stage, and Subjects the signals thus 
input to channel tuning processing. Meanwhile, the CVBS/S 
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signal input section 22 receives an image signal of CVBS/S 
externally input thereto. Further, the selector switch 23 con 
nects one of the analog tuner 21 and the CVBS/S signal input 
section 22, to the AD converter 24 on the Subsequent stage 
side, in a switchable manner. The switching is controlled by 
the CPU 62. 

The color decoder 25 converts a signal of terrestrial analog 
broadcasting transmitted from the AD converter 24 or an 
image signal of CVBS/S, into a digital component signal 
including components of Y. Cb, and Cr. 
The analog component signal input section 31 receives an 

analog component signal including components of Y. Cb, and 
Cr, which is externally input thereto. The analog component 
signal is converted into a digital component signal by the AD 
converter 32 on the Subsequent stage side. 
The HDMI terminal 41 is a terminal which enables con 

nection to an external device (such as a digital video camera) 
via an HDMI cable. The image display device 1 is capable of 
performing communication (HDMI communication) con 
forming to the HDMI standard with the external device via 
the HDMI terminal 41, and may receive an image signal and 
consumer electronics control (CEC) information (such as 
CEC command) from the external device. It should be noted 
that, of the inputs to the HDMI terminal 41, the image signal 
is transmitted to the HDMI signal reception section 42 and the 
CEC information is transmitted to the CPU 62. Further, the 
HDMI signal reception section 42 converts the image signal 
transmitted thereto, into a digital component signal which 
includes components of Y. Cb, and Cr. 

Meanwhile, the digital selector 51 is connected to each of 
the MPEG-2 decoder 13, the color decoder 25, the AD con 
verter 32, and the HDMI signal reception section 42. Further, 
the digital selector 51 allows one of the MPEG-2 decoder 13, 
the color decoder 25, the AD converter 32, and the HDMI 
signal reception section 42 to be connected to a circuit on the 
Subsequent stage side, so that an image signal may be trans 
mitted to the subsequent stage side. It should be noted that the 
CPU 62 controls which one to be connected to the circuit on 
the Subsequent stage side. 

The noise reduction section 52 subjects an image signal 
transmitted from the digital selector 51 to noise reduction 
processing for reducing noise contained in the image signal. 
For example, the image signal may be corrected for Smooth 
ing out luminance variations among pixels in the image, to 
thereby implement the noise reduction processing. Further, in 
a case where the image signal is of a moving image, the noise 
reduction section 52 may make a correction on the image 
signal for reducing noise in a time axis direction. 

It should be noted that, in the following description, the 
degree of correction in the noise reduction processing may be 
referred to as “noise reduction amount'. When the noise 
reduction amount is increased, noise contained in the image 
signal may be Suppressed more strongly, whereas the differ 
ence between the image obtained after the correction and the 
original image also becomes larger. In view of this, the noise 
reduction amount is desired to be set injust proportion to the 
amount of noise contained in the image signal. 
The IP converter 53 performs an IP conversion process for 

converting an interlaced image signal transmitted from the 
noise reduction section 52 into a progressive image signal. It 
should be noted that the IP converter 53 does not performany 
process in particular when the signal transmitted thereto is a 
progressive signal. 

The scaler 54 converts the resolution of the image signal 
transmitted from the IP converter 53 into a resolution suited 
for the panel 60. Further, the sharpness processing section 55 
executes sharpness processing for increasing sharpness on 
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4 
the image signal transmitted from the scaler 54. It should be 
noted that the sharpness processing itself is a known technol 
ogy, which is implemented, for example, by correcting an 
image signal so that edge portions of the luminance signal in 
a lateral direction and a vertical direction may be enhanced. 
The image quality adjustment section 56 makes adjust 

ments to the image signal transmitted from the sharpness 
processing section 55, in terms of brightness, contrast, color, 
tint, and the like. It should be noted that processes of adjusting 
the white balance and the color temperature are executed by 
the white balance adjustment section 59, which is described 
later. Further, the gamma correction section 57 performs 
gamma correction with respect to the image signal transmit 
ted from the image quality adjustment section 56. 
The matrix section 58 converts the Y/Cb/Cr image signal 

transmitted from the gamma correction section 57 into an 
RGB (red, green, blue) image signal. 
The white balance adjustment section 59 subjects the 

image signal transmitted from the matrix section 58 to the 
white balance adjustment processing. Further, the white bal 
ance adjustment section 59 also executes the color tempera 
ture adjustment processing in displaying the image signal on 
the panel 60. The white balance adjustment and the color 
temperature adjustment may be implemented by, for 
example, correcting the color tone of the image. An image 
signal output from the white balance adjustment section 59 is 
transmitted to the panel 60, and the image signal (image 
related to the image signal) is displayed. 

Further, the histogram measurement section 61 measures a 
histogram in terms of luminance, for the image signal trans 
mitted from the digital selector 51 to the noise reduction 
section 52. Information on the histogram is transmitted to the 
CPU 62. 
The CPU 62 controls each section in the image display 

device 1 and executes various processings necessary for full 
filling the functions of the image display device 1. It should be 
noted that details of the main processings executed in the 
image display device 1 are later described again. 

Further, the user interface 63 includes, for example, button 
switches, and receives various instructions from a user. With 
this configuration, the image display device 1 is capable of 
executing processing which reflects user's intention. 
The RGB sensor 64 is provided to an external surface of the 

image display device 1. The RGB sensor 64 detects the inten 
sity of received light for each color of red, green, and blue 
(RGB) (in other words, ambient brightness of the image dis 
play device 1 is detected for each of a plurality of colors), and 
transmits the detection result to the CPU 62. Accordingly, the 
CPU 62 is capable of estimating the type of the illumination 
around the image display device 1, that is, the type of the light 
Source (viewing light Source) used in an environment on the 
viewer's side. 

With the configuration described above, the image display 
device 1 Switches an input path for an image signal, through 
the control of the selector switch 23 and the digital selector 
51. In other words, the image display device 1 connects any 
one of the digital tuner 11, the analog tuner 21, the CVBS/S 
signal reception section 22, the analog component signal 
input section 31, and the HDMI terminal 41, to the subsequent 
stage of the digital selector 51. Then, the image display device 
1 receives an input of an image signal via the input path thus 
formed through the connection, and further, Subjects the 
image signal thus input to predetermined processing, to 
thereby display the image corresponding to the image signal 
on the panel 60. 

It should be noted that the input path for an image signal is 
Switched when an input path Switching instruction is given 
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(when a predetermined operation of the user interface 63 is 
made) by the user, and the path is Switched according to the 
instruction. Accordingly, the user may view an image corre 
sponding to the image signal input over the desired input path. 

Then, the image display device 1 executes processing of 
setting details of image quality adjustment (hereinafter, 
referred to as 'adjustment detail setting processing) in rela 
tion to image display by a digital video camera (DVC), when 
the input path of an image signal is Switched to a path which 
includes the HDMI terminal 41. Further, the image display 
device 1 displays a screen (hereinafter, also referred to as 
“menu screen') as illustrated in FIG. 2 by following an 
instruction of the user, and receives, as necessary, an instruc 
tion relating to the adjustment detail setting processing, from 
the user. 
On the menu screen, the user may instruct whether to 

“execute' or to “unexecute' the noise reduction processing 
associated with sensitivity information. Further, the user may 
instruct whether to “execute' or to “unexecute' the white 
balance adjustment processing associated with light Source 
information, and may further select, when “execute' is 
instructed, whether or not to have the viewing light Source 
reflected in the processing. Still further, the user may instruct 
whether to “execute' or to “unexecute' the color temperature 
adjustment processing associated with the light source infor 
mation, and may further select, when “execute' is instructed, 
whether or not to have the viewing light source reflected in the 
processing. How those instructions from the user are used 
may become apparent from the following description. 

Next, the specific details of the adjustment detail setting 
processing are described with reference to the flow chart of 
FIG. 3. 
When the input path for the image signal is switched to the 

inputpath including the HDMI terminal 41, the image display 
device 1 first determines, based on HDMI AV InfoFrame 
information (hereinafter, referred to as "HDMI-AV informa 
tion') transmitted from an external device connected to the 
HDMI terminal 41, whether or not the external device is a 
DVC or not (Step S1). As a result, when it is determined that 
the external device is not a DVC (N in Step S1), the adjust 
ment detail setting processing of this time is regarded as 
unnecessary, and the adjustment detail setting processing is 
ended. 
On the other hand, when it is determined that the external 

device is a DVC (Y in Step S1), the image display device 1 
requests the transmission of exchangeable image file format 
(Exif) information from the external device (Step S2). The 
request is made by using a consumer electronics control 
(CEC) function (using the CEC line) of the HDMI standard. 
The Exif information generally contains various kinds of 

information, for example, as illustrated in FIG. 4. Here, infor 
mation on “ISO speed' is information indicating a value of 
sensitivity in image taking. As is well known, noise contained 
in the image information is more likely to increase as the 
value becomes larger. Further, information on “imaging light 
source' contained in the Exif information is information indi 
cating the type of the light Source used for image taking (for 
example, the user determines and sets the type of the light 
Source used in image taking), which may be described as 
"daylight' or “white fluorescent lamp'. 

In addition, the Exif information described herein further 
contains information Such as "shooting date and time', 'file 
name', 'camera manufacturer”, “camera model”, “focal 
length”, “diaphragm”, “lens aperture value', 'image taking 
mode”, “applied lens”, and “focus mode”. It should be noted 
that the image display device 1 may request, other than the 
Exif information, information indicating whether the image 
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6 
information is of a moving image or of a still image, or 
information indicating whether correction is made for the 
white balance on the DVC side, from the external device, by 
using CEC. 

In a case where no Exif information is received from the 
external device even when a request is made for asking the 
transmission of the Exif information (for example, in a case 
where the Exif information is not received within a predeter 
mined time limit) (N in Step S3), the image display device 1 
assumes that the adjustment detail setting processing at this 
time is inexecutable, and ends the adjustment detail setting 
processing. 
On the other hand, when the Exif information is received 

from the external device (Y in Step S3), the image display 
device 1 determines whether the noise reduction processing is 
set to “execute' on the menu screen (Step S4). As a result, 
when the noise reduction processing is set to “execute” (Y in 
Step S4), the image display device 1 sets details of the noise 
reduction processing, based on the information on the “ISO 
speed” contained in the Exif information received from the 
external device. 
More specifically, the image display device 1 sets the noise 

reduction amount to a larger value as the value of the ISO 
speed becomes larger. It should be noted that it is well known 
that noise contained in the image information is more likely to 
increase as the value of the ISO speed becomes larger. In view 
of this, when the noise reduction amount is set as described 
above, the noise reduction processing may be implemented to 
a degree that is commensurate with the amount of noise. 

Other than the embodiment described above, the execu 
tion/unexecution of the noise reduction processing may be 
switched based on, for example, whether or not the value of 
the ISO speed exceeds a predetermined threshold value. With 
this configuration, the noise reduction processing may be 
executed only when a relatively large amount of noise is 
assumed to be contained (when the value of the ISO speed is 
large). As a result, the frequency at which the noise reduction 
processing is executed may be suppressed to minimum. 

Alternatively, based on HDMI-AV information and the like 
received from the external device, it may be determined 
whether the image signal received from the external device is 
of a moving image or of a still image, and the noise reduction 
amount may be set or the execution/unexecution of the noise 
reduction processing may be switched based also on the result 
of the determination. In general, a taken image likely to 
contain more noise when the image is a moving image as 
compared with the case where the image is a still image. 

In the case where the noise reduction amount is set based 
on whether or not the image signal is of a still image or of a 
moving image, the noise reduction amount is set, for 
example, as illustrated in FIG. 5. That is, the noise reduction 
amount is set to a larger value as the value of the ISO speed 
becomes larger, while the noise reduction amount is set to a 
larger value when the image is a moving image as compared 
with the case where the image is a still image. It should be 
noted that, “Min' illustrated in FIG.5 represents a minimum 
value that may be set to the noise reduction amount in the 
image display device 1, while “Max' similarly represents a 
maximum value. 

Then, when the processing in Step S5 is completed, the 
image display device 1 next determines whether or not the 
white balance adjustment processing is setto “execute on the 
menu screen (Step S6). 

In a case where the noise reduction processing is set to 
“unexecute' on the menu screen (N in Step S4), the noise 
reduction processing associated with sensitivity information 
is set to be unexecuted, and the process of Step S6 is executed. 
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Further, in the case where the process of Step S5 is inexecut 
able (for example, in a case where the Exif information does 
not contain ISO speed information), the process of Step S5 is 
omitted, and the process of Step S6 is executed. 

In the process of Step S6, when it is determined that 
“execute' is set (Yin Step S6), the image display device 1 sets 
details of the white balance adjustment processing, based on 
information on “imaging light Source contained in the Exif 
information received from the external device (Step S7). For 
example, based on a database related to the white balance 
adjustment (in which a correction amount in the white bal 
ance adjustment is determined for each type of the light 
Source) which is registered in the image display device 1 in 
advance, a correction amount corresponding to the informa 
tion on the imaging light source is determined, and the value 
is set as the correction amount (degree of correction) in the 
white balance adjustment processing. In this manner, white 
balance adjustment Suited for the imaging light source may be 
appropriately attained. 
On the other hand, on the menu screen, in a case where 

“viewing light source is reflected” is set for the white balance 
adjustment processing, the image display device 1 sets details 
of the white balance adjustment processing based on the 
information on the viewing light source, instead of executing 
the process described above. More specifically, the image 
display device 1 measures the brightness of each color via the 
RGB sensor 64, and estimates, based on the measurement 
result, the type of the viewing light source. 

Then, for example, based on the database related to the 
white balance adjustment, the correction amount associated 
with the estimated viewing light source is identified, and the 
value is set as a correction amount (degree of correction) in 
the white balance adjustment processing. It should be noted 
that, in stead of employing the embodiment described above, 
details of the white balance adjustment processing may be set 
so that the white balance inversely proportional to the infor 
mation on the viewing light source may be attained. 
When the setting is made as described above, appropriate 

white balance adjustment Suited for the viewing environment 
may be attained. It should be noted that details of the white 
balance adjustment may be automatically set based on the 
information on the viewing light Source, in the case where 
details of the white balance adjustment processing may not be 
set based on the information on the imaging light source (for 
example, in a case where the Exif information does not con 
tain information on the imaging light source). 

Then, when the process of Step S7 is completed, the image 
display device 1 next determines whether or not the color 
temperature adjustment processing is set to “execute' on the 
menu screen (Step S8). 

In a case where the white balance adjustment processing is 
set to “unexecute on the menu screen (N in Step S6), the 
white balance adjustment processing associated with light 
Source information is set to be unexecuted, and the process of 
Step S8 is executed. Further, the process of Step S7 may be 
omitted in a case where the white balance adjustment pro 
cessing is already executed on the external device side, and 
the process of Step S8 may be executed. 

In the process of Step S8, when it is determined that 
“execute' is set (Yin Step S8), the image display device 1 sets 
details of the color temperature adjustment processing, based 
on information on “imaging light Source' contained in the 
Exif information received from the external device (Step S9). 
For example, based on a database related to the color tem 
perature adjustment (in which a color temperature is deter 
mined for each type of the light Source) which is registered in 
the image display device 1 in advance, a color temperature 
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8 
corresponding to the information on the imaging light Source 
is determined, and the value is set as a target value for the 
color temperature adjustment processing. 

In this manner, color temperature adjustment Suited for the 
imaging light source may be appropriately attained. Further, 
when the target value is set as described above, the correction 
amount (degree of correction) in the color temperature adjust 
ment may be regarded as being set based on the information 
on the imaging light Source. 

It should be noted that the database related to the color 
temperature adjustment may be configured as, for example, a 
table information (look-up table (LUT)) illustrated in FIG. 6. 
The database illustrates that, for example, when the light 
Source is "daylight', the color temperature corresponding to 
the light source is 6,000 K. 
On the other hand, on the menu screen, in a case where 

“viewing light source is reflected' is set for the color tem 
perature adjustment processing, the image display device 1 
sets details of the color temperature adjustment processing 
based also on the information on the viewing light source, in 
stead of executing the process described above. More specifi 
cally, the image display device 1 measures the brightness of 
each color via the RGB sensor 64, and estimates, based on the 
measurement result, the type of the viewing light source. 

Then, an average value of the color temperature corre 
sponding to the imaging light Source and the color tempera 
ture corresponding to the viewing light Source is calculated, 
and the calculated value is set as a target value for the color 
temperature adjustment processing. For example, when the 
information on the imaging light source is "incandescent 
lamp' (corresponding target value is "3,000 K) and the 
information on the viewing light source is "daylight’ (corre 
sponding target value is 6,000 K), the following value is 
calculated. 

(3,000 K+6,000 K)/2=4,500 K 

Accordingly, “4,500 K is set as a target value for the color 
temperature adjustment processing. 

In this manner, appropriate color temperature adjustment is 
attained with consideration given to a balance between the 
imaging environment and the viewing environment. It should 
be noted that, when the target value is set as described above, 
the correction amount (degree of correction) in the color 
temperature adjustment may be regarded as being set based 
on the information on the imaging light Source and on the 
information on the viewing light Source (detection result in 
the RGB sensor 64). Further, in the case where the Exif 
information does not contain light Source information, details 
of the color temperature adjustment may be automatically set 
based only on the information on the viewing light source. 
When the process of Step S9 is completed, the image 

display device 1 ends the series of adjustment detail setting 
processing. It should be noted that, in the case where the color 
temperature adjustment processing associated with the light 
source information is set to “unexecute (N in Step S8), the 
color temperature adjustment processing associated with the 
light source information is set to be unexecuted, and the series 
of the adjustment detail setting processing is ended. After the 
adjustment detail setting processing is ended, the image dis 
play device 1 displays an image signal transmitted from the 
external device on the panel 60, until the input path for the 
image signal is Switched to any path other than the input path 
including the HDMI terminal 41. 
At this time, the image display device 1 executes, accord 

ing to the settings in the adjustment detail setting processing, 
the noise reduction processing associated with the sensitivity 
information, and the white balance adjustment processing 
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and the color temperature adjustment processing associated 
with the light source information. It should be noted that, in 
the image display device 1, the Exif information transmitted 
from the external device may be continuously monitored, and 
in a case where the information on the ISO speed and the 5 
information on the imaging light source are changed, or in the 
case where the type of image information (whether the image 
is a moving image or a still image) is changed, the adjustment 
detail setting processing may be executed in each of the cases. 
As described above, the image display device 1 is config- 10 

ured to display image information acquired via any one of the 
plurality of input paths. Further, the image display device 1 
has a function of acquiring image information and the Exif 
information associated with the image information by an 
HDMI communication from the external device, a function of 15 
executing image quality adjustment processing in relation to 
the display of the image information, and a function of setting 
details of the image quality adjustment processing (such as 
noise reduction processing, white balance adjustment pro 
cessing, and color temperature adjustment processing) based 20 
on the Exif information thus acquired. 

Therefore, according to the image display device 1, when 
displaying image information, image quality adjustment pro 
cessing is executed based on the Exif information on the 
image information. Accordingly, as compared with a case 25 
where the Exif information is not used, details of the image 
quality adjustment processing may easily be set automati 
cally in an appropriate manner. 

It should be noted that, in the process of Step S5, the degree 
of correction (noise reduction amount) in the noise reduction 30 
processing is set based on the information on the ISO speed 
contained in the Exif information. Further, in the process of 
Step S7, the degree of correction in the white balance adjust 
ment processing is set based on the information on the imag 
ing light source contained in the Exif information or on the 
information on the viewing light Source (detection result in 
the RGB sensor 64). Still further, in the process of step S9, the 
degree of correction in the color temperature adjustment pro 
cessing is set based on the information on the imaging light 
source contained in the Exif information or on the informa 
tion on the imaging light Source and the information on the 
viewing light source (detection result in the RGB sensor 64). 
A description has now been given on the embodiment of 

the present invention. However, the present invention is not 
limited to what has been described above. Further, the 
embodiment of the present invention may be modified in 
various ways without departing from the spirit of the present 
invention. 

It should be noted that an object of the present invention is 
to provide an image display device in which details of image 
quality adjustment processing may easily be set automati 
cally in an appropriate manner. 

In order to achieve the above-mentioned object, according 
to the present invention, there is provided an image display 
device for displaying acquired image information including: 
an information acquisition section for acquiring image infor 
mation and Exif information associated with the image infor 
mation by an HDMI communication from an external device: 
an adjustment section for executing image quality adjustment 
processing in relation to display of the image information; 
and a setting section for setting details of the image quality 
adjustment processing, based on the Exif information. 

With this configuration, when displaying image informa 
tion, the image quality adjustment processing is executed 
based on the Exif information on the image information. 
Accordingly, as compared with the case where the Exif infor 
mation is not used, details of the image quality adjustment 
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10 
processing may easily be set automatically in an appropriate 
manner. It should be noted that the image quality adjustment 
processing may be exemplified as, for example, noise reduc 
tion processing, white balance adjustment processing, and the 
color temperature adjustment processing. 

Further, in the above-mentioned configuration, the adjust 
ment section may execute, as the image quality adjustment 
processing, noise reduction processing for reducing noise by 
making a correction to the image information, and the setting 
section may set a degree of the correction in the noise reduc 
tion processing, based on information on ISO speed con 
tained in the Exif information. 

With this configuration, in a case where a relatively larger 
amount of noise is assumed to be contained in the image 
information (case where the ISO speed is relatively large), the 
degree of the correction in the noise reduction processing may 
be increased. Accordingly, the noise reduction processing 
may easily be executed in an appropriate manner. 

Further, in the above-mentioned configuration, the setting 
section may determine whether the image information is of a 
moving image or of a still image, and, based also on a result 
of the determination, may set the degree of the correction in 
the noise reduction processing. 

With this configuration, in a case where the image infor 
mation is of a moving image (case where the image informa 
tion is assumed to contain more noise as compared with the 
case where the image information is of a still image), the 
degree of the correction in the noise reduction processing may 
be increased. Accordingly, the noise reduction processing 
may easily be executed in a more appropriate manner. 

Further, in the above-mentioned configuration, the adjust 
ment section may execute, as the image quality adjustment 
processing, white balance adjustment processing in display 
ing the image information, and the setting section may set a 
degree of correction in the white balance adjustment process 
ing, based on information on an imaging light source con 
tained in the Exif information. 

Further, in the above-mentioned configuration, the image 
display device may include a detection section for detecting 
ambient brightness of the image display device for each of a 
plurality of colors. The adjustment section may execute, as 
the image quality adjustment processing, white balance 
adjustment processing in displaying the image information. 
The setting section may set a degree of correction in the white 
balance adjustment processing, based on a result of the detec 
tion in the detection section. With those configurations, the 
white balance adjustment processing may easily be executed 
in a more appropriate manner. 

Further, in the above-mentioned configuration, the image 
display device may include a detection section for detecting 
ambient brightness of the image display device for each of a 
plurality of colors. The adjustment section may execute color 
temperature adjustment processing in displaying the image 
information. The setting section may set a degree of correc 
tion in the color temperature adjustment processing, based on 
information on an imaging light source contained in the Exif 
information and a result of the detection in the detection 
section. With those configurations, the adjustment processing 
may easily be executed in a more appropriate manner. 

Further, in the above-mentioned configuration, the adjust 
ment section may execute, as the image quality adjustment 
processing, noise reduction processing for reducing noise by 
making a correction to the image information, and whether or 
not to execute the noise reduction processing may be deter 
mined depending on whether or not a value of ISO speed 
contained in the Exif information exceeds a predetermined 
threshold value. 



US 8,687,122 B2 
11 

Further, in the above-mentioned configuration, the setting 
section may increase the degree of the correction in the noise 
reduction processing as a value of the ISO speed contained in 
the Exif information increases. Further, in the above-men 
tioned configuration, the setting section may set the degree of 5 
the correction in the noise reduction processing to a larger 
value when the image information is of a moving image, as 
compared with a case where the image information is of a still 
image. 

Further, according to another embodiment of the present 
invention, there is provided an image display device for dis 
playing acquired image information including: an informa 
tion acquisition section for acquiring image information and 
information on ISO speed associated with the image infor 
mation by communication from an external device; an adjust 
ment section for executing image quality adjustment process 
ing in relation to display of the image information; and a 
setting section for setting details of the image quality adjust 
ment processing, based on information on ISO speed. 

Further, according to a further embodiment of the present 
invention, there is provided an image display device for dis 
playing acquired image information including: an informa 
tion acquisition section for acquiring image information and 
information on an imaging light source associated with the 
image information by communication from an external 
device; an adjustment section for executing image quality 
adjustment processing in relation to display of the image 
information; and a setting section for setting details of the 
image quality adjustment processing, based on the informa 
tion on an imaging light source. 

Further, according to a still further embodiment of the 
present invention, there is provided an image display device 
for displaying acquired image information including: an 
information acquisition section for acquiring image informa 
tion and Exif information associated with the image informa 
tion by an HDMI communication from an external device; a 
detection section for detecting ambient brightness of the 
image display device for each of a plurality of colors; an 
adjustment section for executing image quality adjustment 
processing in relation to display of the image information; 
and a setting section for setting details of the image quality 
adjustment processing, in which: the adjustment section 
executes, as the image quality adjustment processing, noise 
reduction processing for reducing noise by making a correc 
tion to the image information, white balance adjustment pro 
cessing in displaying the image information, and color tem 
perature adjustment processing in displaying the image 
information; and the setting section sets a degree of the cor 
rection in the noise reduction processing, based on informa 
tion on ISO speed contained in the Exif information and on 
whether the image information is of a moving image or of a 
still image, sets a degree of correction in the white balance 
adjustment processing, based on information on an imaging 
light Source contained in the Exif information, and sets a 
degree of correction in the color temperature adjustment pro 
cessing, based on the information on the imaging light Source 
contained in the Exif information and detection result in the 
detection section. 

Further, according to a yet still further embodiment of the 
present invention, there is provided an image display device 
for displaying acquired image information including: an 
information acquisition section for acquiring image informa 
tion and Exif information associated with the image informa 
tion by an HDMI communication from an external device; a 
detection section for detecting ambient brightness of the 
image display device for each of a plurality of colors; an 
adjustment section for executing image quality adjustment 
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processing in relation to display of the image information; 
and a setting section for setting details of the image quality 
adjustment processing, in which: the adjustment section 
executes, as the image quality adjustment processing, noise 
reduction processing for reducing noise by making a correc 
tion to the image information, white balance adjustment pro 
cessing in displaying the image information, and color tem 
perature adjustment processing in displaying the image 
information; and the setting section sets a degree of the cor 
rection in the noise reduction processing, based on informa 
tion on ISO speed contained in the Exif information and on 
whether the image information is of a moving image or of a 
still image, sets a degree of correction in the white balance 
adjustment processing, based on a result of the detection in 
the detection section, and sets a degree of correction in the 
color temperature adjustment processing, based on the infor 
mation on the imaging light Source contained in the Exif 
information and detection result in the detection section. 
As described above, according to the image display device 

of the present invention, when displaying image information, 
image quality adjustment processing is executed based on the 
Exif information on the image information. Accordingly, as 
compared with a case where the Exif information is not used, 
details of the image quality adjustment processing may easily 
be set automatically in as appropriate manner as possible. 

What is claimed is: 
1. An image display device for displaying acquired image 

information, comprising: 
an information acquisition section for acquiring image 

information and exchangeable image file format (Exif) 
information associated with the image information by a 
high-definition multimedia interface (HDMI) commu 
nication from an external device; 

an adjustment section for executing image quality adjust 
ment processing in relation to display of the image infor 
mation; 

a setting section for setting details of the image quality 
adjustment processing, based on the Exif information; 
and 

a detection section for detecting ambient brightness of the 
image display device for each of a plurality of colors, 
wherein: 

the adjustment section executes, as the image quality 
adjustment processing, noise reduction processing for 
reducing noise by making a correction to the image 
information; 

the setting section sets a degree of the correction in the 
noise reduction processing, based on information on 
ISO speed contained in the Exif information; 

the adjustment section executes, as the image quality 
adjustment processing, white balance adjustment pro 
cessing in displaying the image information; and 

the setting section sets a degree of correction in the white 
balance adjustment processing, based on a result of the 
detection in the detection section. 

2. An image display device for displaying acquired image 
information, comprising: 

an information acquisition section for acquiring image 
information and exchangeable image file format (Exif) 
information associated with the image information by a 
high-definition multimedia interface (HDMI) commu 
nication from an external device; 

an adjustment section for executing image quality adjust 
ment processing in relation to display of the image infor 
mation; 
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a setting section for setting details of the image quality 
adjustment processing, based on the Exif information; 
and 

a detection section for detecting ambient brightness of the 
image display device for each of a plurality of colors, 
wherein: 

the adjustment section executes, as the image quality 
adjustment processing, noise reduction processing for 
reducing noise by making a correction to the image 
information; 

the setting section sets a degree of the correction in the 
noise reduction processing, based on information on 
ISO speed contained in the Exif information; 

the adjustment section executes color temperature adjust 
ment processing in displaying the image information; 
and 

the setting section sets a degree of correction in the color 
temperature adjustment processing, based on informa 
tion on an imaging light source contained in the Exif 
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information and a result of the detection in the detection 20 
section. 
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